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PAGING DEVICE HAVING LAST-TO-FIRST
SEQUENTIAL CHARACTER MEMORY
SEARCH ROUTINE

FIELD OF THE INVENTION

The present invention relates to a paging device with a
message display function for displaying a received message.

BACKGROUND OF THE INVENTION

A paging service for communicating from a calling person
to a called person by radio transmission is generally known.
In order to enable such communications, there has been a
strong demand for a paging device with a message display
function which permits a message composed of numerals
and/or letters.

Conventionally, there are two types of paging devices
with a message display function: the digital display paging
device and the character display paging device. In the digital
display paging, a calling person sets a numeral string such
as a calling number, etc.. directly by a telephone of the
Push-Button dialing system so as to transmit the numeral
string by radio wave, and the numeral string is displayed on
the paging device possessed by the called person. On the
other hand. in the character display paging device, a calling
person inputs a character string composed of both functional
symbol such as a sharp # or an * asterisk and numerals as
desired by a telephone of the Push-Button dialing system. or
a personal computer, or by calling an operator to ask her to
input a message composed of numerals and/or letters using
a keyboard. and the same message is displayed onto the
paging device possessed by the called person by radio wave.

However, the described display paging devices present
some drawbacks. Namely, in the numeral display paging
device, except the calling number, each message is a com-
bination of numerals, and is designed for a digital code
message display. Therefore, the called person is required

either to memorize the meaning of the digital code message
or possess a collation list. In the character display paging
device. a complicated operation using the functional sym-
bols #, *, etc., is required for the calling person. or the
troublesome process of asking the operator to input the
message is required.

In order to eliminate such drawbacks. Japanese Laid-
Open Patent publication No. 293324/1992 (Tokukaihei
4-293324) discloses a paging device with a message display
function having the following arrangement. The person who
possesses the paging device operates a switch key array so
as to register person’s name, calling number, code message,
etc. with the information of registration number attached
thereto so that when the calling information composed of
numeral string corresponding to the registration number is
received, based on the received calling information. a per-
son’s name, calling number, code message, etc., which are
registered beforehand in the comresponding address are
searched so as to be displayed. In the described arrangement,
the calling person is required only to directly input numerals
using a telephone of the Push-Button dialing system. In this
arrangement, the person who possesses the paging device is
required only to read the message transmitted from the

called person.

Japanese Laid-Open Utility Model Application No.
83855/1993 (Jitsukaihei 5-83855) discloses an electronic
organizer compatible with a pager, which is composed of an
electronic organizer main body and an IC card for the pager.
The main body having an organizing function for organizing
information of address directory or telephone directory

2

includes a control section composed of CPU and memory., a
keyboard, a display section, a buzzer, an IC card insertion
hole, and a connecting terminal. The IC card for the pager
to be inserted into the IC card insertion hole of the main
body is provided with a recognizing section composed of a
receiving section, CPU, memory and a connecting terminal.
The electronic organizer is arranged such that when the

- recetving section of the IC card recognizes that a radio
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calling signal is received from an external device, a received
signal corresponding to the received message is transmitted

to the control section of the main body through the con-
necting terminal. Then. the main body beeps in response to

the input signal and, in the meantime, displays the received
message with information on file related to the received
message such as person’s name, address etc. on the display
SeCtion.

Although demand for the paging device is increasing,
still, the most popular use of the paging device is simple.
Namely. the calling person transmits a calling number to be
displayed on the paging device possessed by the called
person and the latter calls the calling person by the displayed
calling number. In this system, the operation is required only
to input the caliing number through the telephone of the
Push-Button dialing system, thereby having an advantage of
simple operation.

However, in the described paging device with a simple
function, when the calling person dials the calling number
without an area code, the called person is required to look for
the area code if the area code is required to dial. which may
be troublesome. Or if the calling person dials the calling
number including the area code, the calling person incurs the
troublesome work. Additionally, the previously described
electronic organizer compatible with the pager is associated
with the same problem.

In the paging device of the Japanese Laid-Open Patent
Publication. by registering the calling number including the
area code beforehand, the calling number including the area
code can be displayed upon receiving the calling informa-
tion without requiring troublesome work for the called
person. However, it is required to set common calling
information between the calling person and the called per-
son. Therefore, the described function does not work effec-
tively in the case of receiving messages from plural persons.

SUMMARY OF THE INVENTION

An objective of the present invention is to provide a
paging device with an improved function for allowing a
calling number including an area code to be displayed by
registering beforehand the calling number including the area
code in the paging device even when a calling person dials
the calling number without the area code.

Another objective of the present invention is to provide a
paging device with an improved function for allowing
supplemental information such as person’s name, etc..
attached to the calling number to be displayed with the
calling number.

A still further objective of the present invention is to
provide a paging device with an improved function for
distinguishing whether a received calling number is a tele-
phone number or a facsimile number.

In order to achieve the above objectives, the paging
device having a message display function of the present
invention is characterized by comprising:

(a) receiving means for receiving information of a calling
number;

(b) input means for inputting a calling number including
an area code to be registered;
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(c) memory means having a memory area for storing
plural registered calling numbers inputted by the input
means;

(d) search means for comparing the information of a
calling number received by the receiving means with a
character string of a registered calling number stored in the
memory means in order from a last character to a first
character so as to search a registered calling number com-
posed of at least a same number of characters as the received
calling number and including a same character string start-
ing with a last character as a character string from the last
character to the first character of the calling number received

by the receiving means; and

(e) display means for displaying the registered calling
number searched by the search means.

According to the described arrangement, under the con-
dition that the user registers plural calling numbers before-
hand in the memory means by operating the attached input
section, upon receiving a calling number, the search means
detects a registered calling number corresponding to the
received calling number by making a search from the
registered calling number directory stored in the memory
means, and the registered calling number thus detected is
displayed by the display means. Therefore, under the con-
dition that a called person who possesses the paging device
registers the calling number including the area code
beforechand, even when the calling number is received
without the area code, the called person can see the calling
number including the area code.

In order to achieve the above objective, the paging device
in accordance with the present invention having the
described arrangement is also characterized in that the
memory means includes a memory area for storing supple-
mental information including at least a person’s name input-
ted by the input means registered so as to be paired with the
corresponding registered calling numbers as desired by
operating the input means., and that the display means also
displays the corresponding supplemental information when
displaying the registered calling number searched by the
search means.

According to the described arrangement, under the con-
dition that the person who possesses the paging device
registers plural calling numbers with respective supplemen-
tal information including at least a person’s name. elc.,
attached thereto, upon receiving the calling number., the
search means detects the registered calling number corre-
sponding to the received calling number by making a search
among the registered calling number directory stored in the
memory section. Then. the registered calling number thus
detected is displayed with the supplemental information
attached thereto. Therefore. under the condition that the
called person registers the calling number including the area

code beforehand. even when the calling person transmits the
calling number without the area code, the called person can

see the calling number including the area code as in the case
of the previous arrangement. In addition, the called person
can see the name of the person to be called. etc., as well. In
the Japanese Laid-Open Publication described under

BACKGROUND OF THE INVENTION, by registering the
person’s name, the calling number can be set as a registra-
tion information number. However, since the person’s name
is displayed instead of the calling number, it is required to
search the calling number based on the person’s name. For

this reason. the described conventional function is not quite
convenient.

The paging device with a message display function,
having the above arrangement may be characterized in that
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4

the memory means includes a first memory area for storing
registered calling numbers inputted by the input means, each
registered calling number being specified either as a tele-
phone number or a facsimile number, in such a manner that
the registered calling numbers are classified into telephone
numbers and facsimile numbers. and a second memory area
for storing plural fixed messages for telephone numbers or
facsimile numbers, the search means includes judging

means for determining whether a registered calling number
is a telephone number or a facsimile number when detecting
the registered calling number corresponding to the received
calling number from the first memory area, and selection

means for selecting a fixed message for telephone numbers
or facsimile numbers from the second memory area based of
a result of determination by the judging means. and that the
display means displays the registered calling number
searched by the search means as well as a fixed message
selected by the selection means.

According to the above arrangement, telephone numbers
and facsimile numbers can be registered in a distinguishable
manner, and the difference between the telephone number
and facsimile number can be determined by the search
means when searching the corresponding calling number.
For example, in the case where the corresponding calling
number is a telephone number, a fixed message such as
“Please make a call”, etc., is also displayed with the tele-
phone number. On the other hand. in the case where the
corresponding calling number is a facsimile number, a fixed
message such as “Please send a facsimile”, etc.., is also
displayed with the facsimile number. Therefore, under the

condition that the called person who possesses the paging
device registers the calling number including the areca code
beforehand, even when the calling person transmits the
calling number without the area code, the called person can

see the calling number including the area code. Additionally,
the called person can distinguish whether the calling number
is a telephone number or a facsimile number, thereby
eliminating the possibility of re-dialing.

For a fuller understanding of the nature and advantages of
the invention, reference should be made to the ensuring
detailed description taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the configuration of
essential parts of a paging device with a message display
function in accordance with one embodiment of the present
invention.

FIG. 2 is a perspective view showing an outer arrange-
ment of the paging device with a message display function
of FIG. 1.

FIG. 3 is a flowchart showing processes by the paging
device with a message display function of FIG. 1.

FIG. 4 is a flowchart showing a part of a calling number
identification determining routine to be carried out by the
paging device with a message display function.

FIG. § is a flowchart showing other parts of the calling
number identification routine to be performed by the paging
device with a message display function of FIG. 1.

FIG. 6(a) and FIG. 6(b) are perspective views showing
outer arrangements of the paging device with a message
display function in accordance with another embodiment of
the present invention, wherein FIG. 6(a) shows the case
where a key input is made and FIG. 6(b) shows the case of
portable type where a key input is not made.

FIG. 7 is a perspective view showing the outer arrange-
ment of the paging device with a message display function
in accordance with another embodiment of the present
invention.
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FIG. 8 is an explanatory view showing one example of
calling numbers.

FIG. 9 is a block diagram showing essential parts of the
second counter section and the second detecting part of the
paging device with a message display function.

FIG. 10 is a block diagram showing the configuration of

essential parts of the memory section of the paging device
with a message display function.

FIG. 11 is a block diagram showing the configuration of
essential parts of the first counter section and the first
detecting section of the paging device with a message
display function.

DESCRIPTIONS OF THE EMBODIMENTS

The following descriptions will discuss one embodiment
of the present invention with reference to FIG. 1 through
FIG. 11.

The outer arrangement of a paging device with a message
display function (hereinafter simply referred to as a paging
device) in accordance with the present embodiment will be
explained in reference to FIG. 2.

The paging device is composed of a main body 1 of a flat
plate and an input section 2 for inputting information. On the
upper surface of the main body 1, a display section 7 is
formed for displaying messages composed of numerals,
letters. etc. A power switch 3 for controlling ON/OFF of the
power supply of the main body 1, a stop key 4 for instructing
a stoppage of an informing sound and a direction indicative
key S for use in calling most current information and moving

a cursor are also formed on the upper surface of the main
body 1.

The display section 7 1s composed of a liquid crystal panel
7a which enables a dot matrix display and a liquid crystal
driver section 7b for driving the liquid crystal panel 7a (see
FIG. 1). By employing the liquid crystal panel 7a in the
display section 7, the main body 1 can be made thinner.

On one side face of the main body 1 (towards the user’s

side), a connecting section 6 as a connector for connecting
the main body 1 to the input section 2 is provided so as to

be detachable from the main body 1. As described. since the
input section 2 is detachable from the main body 1. the input
section 2 can be connected to the main body 1 only when
necessary, and otherwise the main body 1 can be used alone,
thereby achieving an effect of an improved portability by
reducing the size of the paging device.

The input section 2 is provided with a plurality of keys:
an alphabet input key 2a, a Japanese character input key 25,
a numeral input key 2c¢. a Chinese character conversion key
2d and a functional key 2e¢ (see FIG. 1). The input section 2
is composed of a letter input section for inputting informa-
tion composed of letters using the alphabet input key 2 and
the Japanese character input key 2b, a numeral input section
for inputting information composed numerals using the
numeral input key 2¢, a translation instructing section for
translating characters using the Chinese character conver-
sion key 2d. and an instructing section for giving instruc-
tions for various processes such as storing inputted charac-
ters using the functional key 2e. The described keys
provided on the input section 2 of the paging device are of
sheet type, thereby enabling a thinner input section 2.

In the paging device, personal information such as name,
address. telephone number, etc., can be inputted in the
known manner which is the same manner as the generally
used electric organizers. Therefore, the explanations thereof

shall be omitied here.
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6

The entire configuration of the paging device in accor-
dance with the present invention will be explained below in
reference to the block diagram of FIG. 1.

The paging device of the present embodiment includes the
input section 2. the display section 7, a receiving section 11.
a control section 12, a judging section 13, a storing section
14 (memory means) and a transmission informing section
15. All of the above sections are provided in the main body
1 except the transmission informing section 15. In the

present invention, the control section 12 and the judging
section 13 constitute the search means of the present inven-
tion.

The receiving section 11 includes a receiving antenna 1la
of a flat plate, a high frequency section 115 and an ampli-
fying section 1lc¢. The receiving antenna 1la of a fiat plate
is formed on a surface in contact with an outer surface of the
paging device for receiving various radio transmissions from
the ransmission end of the paging system. The antenna 11a
is arranged so as to receive a predetermined radio frequency
(wavelength) from the transmission end of the paging sys-
tem. The high frequency section 115 and the amplifying
section 11c are provided for tuning. shaping. detecting and
amplifying the received radio waves. By transmitting
through these sections, the radio transmission signal is
converted either into a signal indicative of an identification
number and a signal indicative of a calling number inputted
by the calling person to be outputted to the following
process.

The control section 12 includes an identification number
determining section 12a for determining whether or not a
calling number received by the receiving section 11 is the
identification number of the paging device, a ROM 125
(Read Only Memory) for storing an identification number of
the paging device. a central processing section 12¢ which
serves as a main control of the paging device, a timer section
12d. a clock section 12¢ and a mode key section 12f. The
mode key section 12fis composed of the power switch 3, the
stop key 4 and the direction instructive key S (see FIG. 2)
which are provided on the main body 1. The identification
number determining section 12a determines whether or not
the received identification number is identical with the
identification number stored in the ROM 12b. If the call is
made for the paging device in the user’s possession, the
received identification number should be identical with the
identification number stored in the ROM 125. Therefore,
whether or not the call is made for the paging device can be
determined. If the received calling number is not identical
with the identification number stored in the ROM 12b, the
calling number to be received subsequent to the identifica-
tion number is gated by the identification number determin-
ing section 12a so that the calling number is not inputted to
the device. On the other hand, if the received identification
number is identical with the identification number stored in
the ROM 125, the calling number transmitted subsequent to
the identification number is received and outputted to the
judgement section 13 so as to be temporarily stored in a save
buffer section 13a. In the meantime. the central processing
section 12¢ gives an instruction to a memory section 14 so
that telephone numbers and facsimile numbers which are
subject to searching are outputted from an address directory
memory section 14a to the judging section in order as many
calling numbers as specified by a total number of registra-
tions memory section 144 (to be described later).

The judging section 13 includes the save buffer section

13a for storing the calling number received by the receiving
section 11, the first counter section 135 for counting the

number of characters contained in the received calling
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number, the first detecting section 13c for detecting the
location of a symbol such as a sharp # or an asterisk *
contained in the received calling number, the buffer section
13d for storing the registered calling number stored in the
memory section 14 of the main body 1. the second counter s
section 13e for counting the number of characters in the
registered calling number, the second detecting section 13f
for detecting the location of the symbol such as # and * in
the registered calling number and a main detecting section
13g. The count section 13b is provided with a single counter,

while the first detecting section 13c¢. the second counting
section 13¢ and the second detecting section 13f are respec-

tively provided with plural counters. The main detecting
section 13g of the judging section 13 is arranged s0 as to
receive outputs from the save buffer section 13a, the first
counter section 13b, the first detecting section 13¢, the buffer 13
section 13d, the second counter section 13e and the second
detecting section 13f and also receive the output indicative
of the kind of calling number (determining whether the
calling number is a telephone number or a facsimile number)

from the memory section 14. The main detecting section 13g 20
searches the received calling number from the directory of
the registered calling numbers in the memory section 14 by
repeating the described judgement under the control of the
main processing section 12¢ of the control section 12.

The memory section 14 includes the address directory ;s
memory section 1l4a, the total number of registrations

memory section 145 and a fixed message memory section
1dc.

In the address directory memory section 14a, a telephone
number, a facsimile telephone number as well as supple- ,,
mental information such as address. person’s name. social
information, personal information, secret information
attached thereto are registered. When the user registers a
calling number by operating the input section 2 shown in
FIG. 2. whether the calling number is the telephone number
or facsimile number can be specified. An example of the
method for registering calling numbers so as to be classified
by the kinds of calling numbers (telephone number or
facsimile number) is shown in FIG. 10. Namely, the address
directory memory section 14a is divided into the memory
arca 14a, for storing telephone numbers and supplemental 40

information attached thereto and a memory arca 14a, for
storing facsimile numbers and supplemental information
attached thereto so as to store the telephone numbers and the
facsimile numbers separately. Alternatively, it may also
arranged so as to add the supplemental information indica- 45

tive of whether the calling number is a telephone number or
a facsimile number is added to each calling number to be

registered. The total number of registrations memory section
145 1s provided for storing the total number of registrations
in the address directory memory section l4a. In the fixed 55
message memory section 14c¢. fixed messages such as
“Please make a call.”, “No corresponding information is
found.”, etc.. are stored.

A transmission-receiving informing section 15 is arranged

as follows: when the identification number determining ss
section 12a confirms the identification number, based on a

signal from the central processing section 12c¢. the clock
section 12¢ for activating the paging device converts the
signal into a low frequency signal and then amplified so as
to give an alarm sound from a speaker (not shown) for a g
predetermined time. This alarm sound may be stopped
before the predetermined time has passed by pressing the
stop key 4 shown in FIG. 2 provided on the mode key
section 12f,

The searching operation and the display control operation 65
by the control section 12 and the judging section 13 will be
explained below in detail.
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First, the symbol location indicative information stored in
the first detecting section 13c¢ is compared with the symbol
location indicative information stored in the second detect-
ing section 13/

For example, assumed that the calling number outputted
from the address directory memory section 14a is “01234-
5-6789". In this case, in the second detecting section 13f.
information indicative of the locations of the symbol (*-”

counted from the last character (“9”) of the registered calling
number are stored, i.e., “5” and “7” as well as information

indicative of the number of characters counted from the last
character to the front character (“0) plus one, i.e.. “13".

Similarly, assumed that the receiving calling number is
“45*%6789”. In this case, in the first detecting section 13c¢, the
information indicative of the location of the symbol **”
counted from the last character (*97). i.e., “5” is stored as
well as the information indicative of the number of charac-
ters in the received calling number counted from the last
character to the front character (“4”) plus one, i.e., “8”.

The main detecting section 13g determines whether the
position-indicative information stored in the second detect-
ing section 13f is identical with the position-indicative
information stored in the first detecting section 13c. This

judgement is made only when the respective information are

stored. In the described examples. “5™ and *“7” stored in the
second detecting section 13f and “5” and “8” stored in the
first detecting section 13c¢ are subject to the judgement. In
this case, as the respective position-indicative information
are not identical. it is obvious that the received calling
number is not identical with the registered calling number
without checking the full number.

Assumed that the received calling number is “6*7890”,
and “5” and “7” are stored in the first detecting section 13c
in the described manner. In this example, since the location
of the symbol in the registered calling number is identical
with the position of the symbol in the received calling
number, the process goes onto the second stage. In order to
enable the judgement also in the case where neither of the
registered calling number and received calling number con-
tain any symbol, if both of the calling numbers contain
single location-indicative information (information indica-
tive of the number of characters plus one). the process goes
onto the second stage.

For example. assumed that the received calling number is
“456789”, the number of characters *6” is stored in the first
counter section 13b. On the other hand, as the calling
number outputted from the address directory memory sec-
tion 14a is “01234-5-6789”, the number of characters
divided by symbols (-), i.e., *5”, “1” and “4” are stored in
the second counting section 13e. In the next stage, the
respective combinations of these values counted from the
last character are computed. i.e.. “4”, “(4+1)” and “(4+1+
5)=10". Then. the combinations thus computed are com-
pared with the value stored in the first counter section 13b.
In this example, since the value stored in the first counter
13b is not identical with any combinations of values, it is
determined that the received calling number is not identical
with any of the registered calling numbers.

Assumed that the received calling number is “6-789%0. and
“S” is stored in the first counter section 135. In this case,
since the calling number stored in the first counter section
13b is identical with one of the combinations of values of the
second counter section 13¢, the process goes on to the next
step of collating numbers.

If the received calling number is “56789”, “56789” is
stored in the save buffer, and by comparing this calling
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number with the registered calling number stored in the
buffer section 134 from the last character so as to determine
whether or not any of the registered calling numbers
includes the same character string starting with the last
character with the received calling number. it is determined
whether or not the received calling number and the regis-
tered calling number are practically identical. In this way,
even if the calling number is received without the area code,
an accurate detection of the corresponding calling number
can be achieved.

Then, the supplemental information including the per-
son’s name, i.e.. stored in the address directory memory
section 14a which corresponds to the detected calling num-
ber is outputted to the liquid crystal driver section 7b of the
liquid crystal section 7, and is converted into a segment
signal and a common signal which are used in driving the
liquid crystal panel 7a in the liquid crystal driver section 75
so as to display the supplemental information on the liquid
crystal panel 7a.

As described. when the registered calling number is
outputted to the buffer section 134 by the address directory
memory section 144, the kinds of output information
(information determining whether the calling number is a
telephone number or a facsimile number) is also outputted to
the main detecting section 13g. Based on the output, the
main detecting section 130 reads information “Please make
a call.” from the fixed message memory section 14¢ of the
memory section 14 when the received calling number is
identical with a registered calling number in the telephone
directory. On the other hand, when the received calling
number is identical with a registered calling number in the
facsimile directory, the main detection section 13b reads
information “Please send a facsimile”. In both cases. the
corresponding information from the address directory
memory section 14a as well as the corresponding fixed
messages (supplemental information) are outputted to the
display section 7. The information from the address direc-
tory memory section 14a and the corresponding fixed mes-
sage (supplemental information) are combined to be dis-
played on the display section 7. Additionally, under a
column (social information) of the corresponding supple-
mental information of the address directory memory section
14a, a time at which the calling number is received is stored
by the timer section 124.

Before displaying the information, if the corresponding
information from the address directory memory section 14a
is registered under the secret information for requesting not
to display, only the detected registered calling number and
the supplemental information from the fixed message
memory section 14¢ are combined to be displayed. Thus,
other supplemental information such as person’s name
address, etc.. are not displayed.

On the other hand. if there is no corresponding
information, the main detecting section 13¢ reads the infor-
mation “No corresponding information is found” stored in
the fixed message memory section 14c¢, and outputs it to the
display section 7 with the received calling number.
Therefore, the information “No corresponding information
is found” is combined with the calling number so as to be
displayed on the display section 7. Additionally, the time at
which the calling number is received is registered in the
address directory memory section 14a as additional infor-
mation.

The message displayed on the display section 7, which is
composed of the calling number, supplemental information.
additional information, etc., disappears like an alarm sound
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after a predetermined time has passed. However, if the
information is needed at a later time, by operating the
direction indicative key 5 shown in FIG. 2 of the mode key
section 12f, the information can be recalled.

The operations by the paging device of the present

embodiment will be explained in reference to FIG. 1 and
FIG. 2 and flowcharts of FIG. 3 through FIG. 5.

When a radio wave signal is received by the receiving
antenna 1lla (S1), and an identification number and the
calling number are received. the identification number deter-
mining section 12a determines whether or not the received
identification number is identical with the identification
number stored in the ROM 120 (82). If the identification
number determining section 12a determines that the
received identification number is not identical with the
identification number stored in the ROM 12b, the sequence
goes back to S1, to be ready to receive the next identification

number.

On the other hand, if it is determined that the received
identification number and the identification number stored in
the ROM 12b are identical in S2, the calling number to be
received subsequent to the identification number is tempo-
rarily stored in the save buffer section 13a (S3).

When the received calling number is stored in the save
buffer section 13a in S3, A-counter used in the first counting

section 1356 and B-counter, C-counter and D-counter used in
the first detecting section 13c¢ are cleared (S4). As described.
the B-counter in the first detecting section 13¢ counts the
location of the symbol which comes first when counting
from the last character (if no symbol is contained in the
calling number, the number of characters in the calling
number plus one is counted from the last character). The
C-counter in the first detecting section 13c¢ counts the
location of the symbol which comes second from the last
character of the received calling number or counts the
number of characters plus one. (Here, if the number of
characters from the last character to the first character has
been already counted by the B-counter, the counting is not
performed). The D-counter of the first detecting section 13¢
counts the number of characters from the last character to the
front character plus one (Here, if the number of characters
trom the last character to the first character has been already
counted by the B-counter or C-counter, the counting is not
performed).

After the respective counters are cleared. the received
number stored in the save buffer section 13a is fetched a

character by a character from the last character (S5).

Then, it is determined whether the fetched character 1s a
numeral or not (56). If so, the A-counter of the first counter
section 135 is counted up by 1 (S7), and the B-counter of the
first detecting section 13c¢ is also counted up by 1 (58).
Thereafter, the sequence goes back to S5, and the next
character counted from the last character is fetched.

'Then, 1f it is determined that the character is not a numeral
in 56 and further determined that the character is not a
symbol in §9, it is determined that all the characters in the
calling number have been fetched. and only the A-counter of
the first counter section 1354 is counted up by 1 (S11). Then,
the respective values in the save buffer section 134, the first
counter section 135 and the first detecting section 13¢ can be
computed.

Next. the location counter indicative of the called location
of the address directory memory section 14a is cleared
{S12). Then, it is determined whether or not the value of the
location counter is identical with the number of registrations
stored in the total registration number memory section 145
plus one.
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If not in S13. the processes in S14-S18 is performed with
respect to the registered calling number at the first location
in the location counter so as to determine whether or not the
registered calling number is identical with the received
calling number. Namely. the calling number of the position
indicated by the location counter is stored in the buffer
section 134 (S14), and a identification number determining
routine is executed (S15). Then, the facsimile number
pointed out by the location counter is stored in the buffer
section 134 (S16)., and the calling number identification
determining routine is executed (S17). If the calling number
1s determined to be identical. according to the process (to be
described later). the registered calling number detected by
the search and the supplemental information attached thereto
are displayed on the display section 7. On the other hand,
when it is determined that the received calling number 1s not
identical with the registered calling number, the location
counter 1s counted up by 1 (§18), and the sequence goes
back to S13 to repeat the described operations.

In the described manner. the operations in S13-S18 are
repeated. After the search of the information is completed to
the end of the memory region, if it is determined that no
corresponding registered calling number is found, it is
determined that the received calling number is not stored in
the address directory memory section 14a. This can be
confirmed by the fact that the value of the location counter
is identical with the total number of registrations plus one
stored in the total number of registrations memory section
14a. If 1t 1s determined in S13 that the value of the location
counter is identical with the registered calling number plus
one, the received calling number is combined with the fixed
message “No corresponding information is found”. and the
combined information is displayed on the display section 7
(S19).

Since the corresponding information is not found in the
address directory memory section 14a, in order to store the
received calling number as new information, the value in the
total number of registrations memory section 14b is counted
up by +1 (§20), and the received calling number is stored in
the transmitting and receiving use calling number location
position, and the received time is stored under the column of
the social information (S21). and the alarm sound is beeped
50 as to inform the person holding the paging device that the
calling number is received (S22).

Next. the telephone number identification determining
routine in S15 and S17 will be explained. First, the counters
in the second counter 13e and the second detecting section
13f are cleared (S23 in FIG. 4), and the processes in
S$24-S30 are repeated in the same manner as S5-S11, and
the number of characters in the registered calling number
and the location of the symbol stored in the buffer section
13d are detected. Here. different from the first counter
section 135 including a singie counter, plural counters are
provided the second counter section 13e (see FIG. 9). If it is
determined that the symbol is included in the registered
calling number in S28. before and after the symbol, counting
is performed by another counter. For example, as shown in
FIG. 8. when the registered calling number is composed of
an area code (01234). a symbol (-), a local exchange number
(5), a symbol (-) and a subscriber number (6789), i.c.,
“01234-5-6789”. the respective total numbers of the sub-
scriber number, the local exchange number and the area code
are counted by separate counters 13e,. 13e, and 13e.,.
Specifically. the counter 13e, counts the number of charac-

ters from the last character to the last symbol (corresponding
to the subscriber number in FIG. 8). and the counter 13e,

counts the number of characters from the character which
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comes next to the last symbol when counting from the last
character to the first symbol (corresponding to the local
exchange number in FIG. 8), and the counter 13e counts the
number of characters from the first character which comes
next to the first symbol when counting from the last char-
acter to the next symbol (corresponding to the area code in
FIG. 8).

After detecting the number of characters in the registered

calling number stored in the buffer section 134 and the
symbol location in $S24-S30, the sequence goes onto the
next step so as to determine whether or not single data is
detected in the first detecting section 13c¢ (It is counted only
by the B-counter not by the C-counter nor the D-counter).
Namely, it is determined that whether or not the symbol is
contained in the received calling number (§31). If so. the
sequence goes onto 5S40 in FIG. 8.

On the other hand, if it is determined that more than single
data are counted in S31, it is further determined whether or
not signal data is detected in the second detecting section 13f
(832). If so in S32, the sequence goes onto S40. If it is
determined that more than single data are counted in S32,

the operations in S33-537 are repeated until the count value
in one detecting section disappears. When the count value in
one detecting section disappears, i.e., if not in S33 or S35.
the sequence goes onto S40. Namely. the received calling
number stored in the save buffer 13a and the registered
calling number stored in the buffer section 134 are trans-
mitted to the main detecting section 13g from the last
character in order (534 and S36), and the main detection

section 13g¢ determined whether or not the numbers of the
same digit are identical (537). Before the count value in
either the received calling number and the registered calling
number disappear, the difference in the numbers of the same
digit is detected in S37, it can be seen that the registered
calling number stored in the buffer section 134 is not
identical with the received calling number stored in the save
buffer section 13a. the sequence goes back to S16 in the case
of the calling number identification determining routine in
5135 or to S18 in the case of the calling number identification
determining routine in S17.

In 540 of FIG. §, the count value in the first counter
section 135 is called to the main detecting section 13g, and
as a result of comparison between this value and the value
in the first counter 13e, of the second counting section 13e
(i.e.., the value of the counter for counting the number of
numerals in the subscriber number in FIG. 8) (§841), if it is
determined that the value in the first counter section 13b is
greater, the count value C, of the first counter 13e, is added
to the count value C, of the second counter 13e, (S42), and
the sequence goes back to S41 so as to compare the sum of
the count values (C,+C,) with the count value of the first
counter section 13b. As a result of comparison, if the value
of the first counter section 13b is greater, the sequence goes
back to S42 so as to add the count value C, of the third
counter 13e, of the second counter section 13¢ to the sum of

the count values (C,+C,), and the sequence goes back to S41
so as to compare the resulting sum of the count values

(C,+C+(C,) with the value of the first counter section 13b.

On the other hand, if the value in the first counter 13¢, of
the second counter 13e is greater, it is determined that the
registered calling number stored in the buffer section 134 is
different from the received calling number stored in the save
buffer section 13a. Then, the sequence goes back to 516 in
the case of the calling number identification determining

routine in S13 or to S18 in the case of the calling number
identification determining routine in S17.

Then. if it is determined that the count value in the first
counter section 13b is identical with the count value in the
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second counter section 13e¢ in S41. the processes in S43-—-S47
are carried out. so as to compare the data in the save buffer
section 13a with the data in the buffer section 134 from the
last character. More specifically, the received calling number
stored in the save buffer 13a and the registered calling
number stored in the buffer section 13d are called in the
main detecting section 13g in order from the last character
(S44 and S4S5), and it is determined by the main detecting
section 13g whether or not the characters of the same digit
are identical (546). If not, it is determined that the registered
calling number stored in the buffer section 134 is not
identical with the received calling number. Thus, the
sequence goes back to $16 1n the case of the calling number
identification determining routine in S15 or to S18 in the
case of the calling number identification determining rou-
tine. Then, after determining that all the digits of the
received calling number are identical with the registered
calling number stored in the buffer section 13d, the sequence
goes onto S48.

In S48, the calling number receiving time measured by the
timer 124 is stored under social information in the address
directory memory section 14a.

Thereafter. it is determined whether or not the supplement
information of the registered calling number includes secret
information. If it is not specified as secret information,
information such as person’s name, address, etc., stored in
the address directory memory section 144 is fetched as well
as the fixed message specifying whether the received num-
ber is a telephone number or facsimile number, and the
information is combined with the fixed message as addi-
tional information to be displayed (S52).

On the other hand. if it is determined that the detected
information is specified as secret information in S49. only
the calling number stored in the address directory memory
section 14a and the additional information in the fixed
message memory section 14c¢ are displayed (S51). and an
alarm sound is beeped so as to inform the person who
possesses the paging device that the calling number is
received (852).

As described, 1n the present embodiment, the person who
possesses the paging device operates the attached input
section 2 so as to register plural calling numbers in the
memory section 14. Then, upon receiving a calling number,
the received calling number is searched from the registered
calling number directory stored in the memory section 14,
and the registered number corresponding the received num-
ber is detected, and the detected registered calling number is
displayed on the display section 7. Therefore, by registering
the calling number including the area code, even if the
calling person transmits the calling number without the arca
code, the called person can see the full number including the
area code, thereby providing a paging device of an improved
function.

According to the present embodiment, under the condi-
tion that the person who possesses the paging device regis-
ters not only plural calling numbers but also corresponding
supplemental information including at least a person’s
name, etc., by operating the attached input section 2, upon
recelving the calling number, the detected registered calling
number is displayed with supplemental information attached
thereto. Therefore, the person who possesses the paging
device can see the registered calling number corresponding
to the received calling number as well as the name, address.
etc.. of the person to be called by registering the supple-
mental information beforehand, thereby providing a paging
device with a still improved function. The conventional
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function of the paging device is not convenient in that the
person who possesses the paging device can see the calling
person only after calling the person.

Additionally, secret information can also be registered in
the memory section 14. Therefore, when displaying supple-
mental information, it is determined whether or not the
supplemental information is the secret information. If so, the
display of the supplemental information in the address
directory memory section 14a other than the searched reg-
istered number is prohibited. Therefore. the secret will not

be revealed, thereby providing a paging device with a still
improved function.

According to the arrangement of the present embodiment,
the telephone numbers and facsimile numbers can be reg-
istered separately. Then. it is determined whether the
received calling number is a telephone number or a facsimile
number. If the received calling number is determined to be
a telephone number, a message “Please make a call” is called

from the fixed message memory section 14¢ of the memory
section 14 so as to be displayed with the telephone number.

Similarly, it the received number is determined to be a
facsimile number, a message “Please send a facsimile” is
called from the fixed message memory section 14¢ of the
memory section so as to be displayed with the facsimile
number. Therefore, the called person can see whether the
received calling number is a telephone number or a facsimile
number before calling the called person, thereby eliminating
the possibility of recalling. As a result, a paging device with
a still improved function can be achieved.

The paging device of the present embodiment is also
arranged such that the received calling number is searched
from the directory of the registered calling numbers by
collating respective characters from the last digit. Therefore.,
for example, when the numbers including the area code “1”
(*1-2345” and “1-1234”) are registered, and the number
“1234” without the area code is received, the extraction of
unnecessary information such as 1-2345 can be prevented,
thereby improving the efficiency of the searching operation.

In the present embodiment, not only the location of the
symbol in the received calling number but also the location
of the symbol in the registered calling number. so that a
searching is made with respect to only the registered calling

numbers having a symbol in the same position as the
received calling number. As a result, extraction of unwanted

information can be prevented, thereby improving an accu-
racy of extraction.

According to the arrangement of the present embodiment,
the number of numerals contained in the received calling
number is counted. and while for the registered calling
number, the respective numbers of numerals between sym-
bols are counted. In this way., a searching operation is
performed with respect to only the registered numbers which
satisfy the following conditions: the sum of the numbers of
numerals in the registered calling number coincide with the
number of numerals in the received calling number.
Therefore, the extraction of unnecessary information can be
prevented, thereby obtaining an improved accuracy of
extraction.

With the combinations of the described three detecting
methods, the extraction of unwanted information can be
surely prevented.

The paging device of the present embodiment is arranged
such that the transmission information section 15 and the
stop key 4 are formed on the main body section 1. and a
connecting section 6 as a connector for connecting the main
body 1 to the input section 2 is formed on the side face of
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the main body so as to be detachable from the main body 1.
In this way, the input section 2 can be connected to the main
body 1 only when necessary, and otherwise the main body
1 can be used alone, thereby achieving an effect of an

mmproved portability by reducing the size of the paging
device.

However, the present invention is not limited to the
described arrangement provided with the detachable input
section 2. For example as shown in FIG. 6(a) and FIG. 6(b).
it may be also arranged such that an input section 22 of

folding type composed of a fixed section 22a being fixed to
the main body 21 and a movable section 226 mounted to the

end of the fixed section 224 so as to be freely rotatable is
integrally formed on the main body 21. On the respective
surfaces of the fixed section 224 and the movable section
225, the switch key arrays (the same array of keys formed
on the input section 2 of FIG. 2) for inputting the calling
numbers to be registered. etc., are formed. The paging
device having the described arrangement can take the fol-
lowing two positions: a folded position where the array of
switch keys on the fixed section 22a and the array of switch
keys on the movable section 22b face one another and an
open position where the movable section 22b is opened 50
that the array of the switch keys are exposed (see FIG. 6(a)).

As shown in FIG. 6(b). in the folded position of the input
section 22. on the surface of the movable section 225 that
can be seen when looking at the display section 7, the power
switch 3, keys such as the stop key 4. etc., are formed, which
are formed on the main body 1 in the described preferred
embodiment.

With the described folding structure of the input section
22. an improved portability can be achieved by reducing the
size of the apparatus as in the case of the arrangement of the
present embodiment. Additionally, the arrangement offers
the effect that information can be inputted through the input
section 22 anytime as desired.

Alternatively. as shown in FIG. 7, the paging device of the
present invention may be also arranged so as to be composed
of only a main body section 23 and that the memory section
(corresponding to the memory section 14 in FIG. 1) is
composed of an IC card 24 which is detachable from the
main body 23. In this arrangement, using the electronic
organizer etc., necessary information is stored in the IC card,
and information is inputted in the main body section 23
through the IC card. This arrangement also offers an
improved portability by reducing the size of the apparatus as
in the case of the described preferred embodiment.
Additionally, the additional effect that the data in the elec-
tronic organizer can be used in the paging device if the
electronic organizer is compatible with the paging device.

While this invention has been disclosed in conjunction
with specific embodiments thereof, it is evident that many
alternatives. modifications and variations will be apparent to
those skilled in the art in light of the foregoing description.
Accordingly, it is intended to embrace all such alternatives,
modifications, and variations as fall within the spirit and
broad scope of the appended claims.

What is claimed is:

1. A paging device having a message display function.
COMmprising:

receiving means for receiving information of a calling

number;

input means for inputting a calling number including an
arca code to be registered;

memory means having a memory area for storing plural
registered calling numbers inputted by said input
means;
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search means for comparing the information of a calling
number received by said receiving means with a char-
acter string of aregistered calling number stored in said
memory means in order from a last character to a first
character 50 as to search a registered calling number
composed of at least a same number of characters as the
received calling number and including a same character
string starting with a last character as a character string
from the last character to the first character of the
calling number received by said receiving means; and

display means for displaying the registered calling num-
ber searched by said search means.

2. The paging device having a message display function

as set forth in claim 1. wherein:

said memory means includes a memory arca for storing
supplemental information including at least a person’s
name inputted by said input means so as to be paired
with a corresponding registered calling number,

the supplemental information can be registered as as
desired by operating said input means; and

said display means also displays the supplemental infor-
mation corresponding to the registered calling number
when displaying the registered calling number searched
by said search means.
3. The paging device having a message display function
as set forth in claim 2, wherein:

said memory means includes a memory area for storing
secret information inputted by said input means so as to
be paired with a corresponding registered calling
number,

the secret information can be registered as desired by
operating said input means, said paging device further
comprising:

judging means for determining whether or not the secret
information is attached to the registered calling number
searched by said search means; and

inhibit means for inhibiting the supplemental information
to be displayed by said display means based on a result
of determination by said judging means.
4. The paging device having a message display function
as set forth in claim 1, wherein:

said input means can specify each calling number to be
registered cither as a telephone number or a facsimile
number when inputting the calling number;

said memory means includes a first memory area for
storing registered calling numbers inputted by said
input means in such a manner that said registered
calling numbers are classified into telephone numbers
and facsimile numbers, and a second memory area for

storing plural fixed messages for telephone numbers
and facsimile numbers;

said search means includes judging means for determin-
ing whether a registered calling number is a telephone
number or a facsimile number when detecting the
registered calling number corresponding ito the
received calling number from said first memory area,
and selection means for selecting a fixed message for
telephone numbers or facsimile numbers from the
second memory area based of a result of determination
by said judging means; and

said display means displays also a fixed message selected
by said selection means when displaying the registered
calling number searched by said search means.

5. The paging device having a message display function

as set forth in claim 1, further comprising:
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timer means for measuring a current time; and
received time setting means for writing information of the

current time measured by said timer means in said

memory means upon receiving the information of a
calling nhumber.

6. The paging device having a message display function

as set forth 1n claim 1. wherein said search means includes:

a first buffer memory for temporarily storing the received
calling number;

second buffer memory for temporarily storing each reg-
istered calling number fetched from said memory
means in order; and

digit identification determining means for determining

whether the received calling number stored in said

buffer memory is identical with the registered calling

number stored in said buffer memory by comparing
numbers in order from a last digit.

7. The paging device having a message display function

as set forth in claim 1. wherein said search means includes:

first location detecting means for detecting a location of a
symbol in the received calling number;

second location detecting means for detecting a location
of a symbol in each registered calling number stored in
said memory means; and

selection means for selecting a registered calling number
stored in said memory means, which includes a symbol
in a same location as a Jocation detected by said first
location detecting means by comparing a result of
detection by said first location detecting means and a

result of detection by said second location detecting
means,

wherein said search means performs a searching operation
only with respect to registered numbers selected by said
selection means.
8. The paging device having a message display function
as set forth 1n claim 7, wherein said first location detecting
means includes:

first judging means for determining whether each char-
acter in the received calling number is a symbol or a
numeral by fetching respective characters of the
received calling number in order from a last character;
and

plural counters for counting a location of each symbol in
the received calling number based on a result of deter-
mination by said first judging means, and said second
location detecting means includes:

second judging means for determining whether each
character in each registered calling number is a symbol
or a numeral by fetching respective characters of the
registered calling number in order from a last character;

and

plural counters for counting a location of each symbol in
the registered calling number based on a result of

determination by said second judging means.
9. The paging device having a message display function
as set forth in claim 1. wherein said search means includes:

first count means for counting a total number of numerals
in the received calling number;

second count means for counting respective numbers of
numerals in respective numeral strings divided by at
least one symbol in each registered calling number; and

selection means for selecting among registered calling
numbers stored iIn said memory means. a registered
calling number which includes a combination of values
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counted by said second count means, which gives a
same value as a value of said first count means by
comparing the count value of said first count means
with respective combinations of values counted by said
second count means.

wherein search means performs a searching operation
with respect to only registered calling numbers selected
by said selection means.
10. The paging device having a message display function
as set forth in claim 9, wherein said first count means
includes:

first judging means for determining whether each char-
acter of the received calling number is a symbol or
numeral by fetching respective characters of the
received calling number in order from a last character;

and

a single counter for counting only a number of numerals
in the received calling number based on a result of
determination by said first judging means, and said
second count means includes:

sccond judging means for determining whether each
character in the registered calling number is a symbol
or a numeral by fetching respective characters of each
registered calling number in order from a last character,
and

plural counters for counting respective numbers of char-
acters in respective numeral strings of the registered
calling numbers divided by the symbol in the registered
calling number based on a result of determination by
said second judging means.
11. The paging device having a message display function
as set forth in claim 1, being composed of:
a main body including a connecter for connecting the
main body to said input means; and
said input means being detachable from the main body
through said connector.
12. The paging device having a message display function
as set forth in claim 11, wherein:
said main body includes an informing sound generating
section for generating an informing sound for inform-
ing a user that said receiving means receives the
information of a calling number, and
an informing sound stop key for stopping the informing
sound.
13. The paging device having a message display function
as set forth in claim 1, wherein:
said input means can be folded by being composed of a
fixed section fixed to a main body and a movable

section mounted to one end of the fixed section so as to
be freely rotatable,

switch key arrays for inputting calling numbers to be
registered are formed both on the fixed section and on
the movable section, and

said input means can take a folded position where a switch
key array on the fixed section and a switch key array on
the movable section face one another and a key opera-
tion permitting position where a key switch array is
exposed with an open position of the movable section.

14. The paging device having a message display function

as set forth in claim 1, wherein:

said memory means is an IC card detachable from a main
body. and

said input means is an information input device provided
separately from the main body, for permitting informa-
tion to be written in the IC card.
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15. The paging device having a message display function
as set forth in claim 14, wherein:
said information input device is an electric organizer.
16. A paging device having a message display function
comprising:
receiving means for receiving information comprising a
calling number, said information may or may not
include an area code;

input means for inputting a calling number that includes
an area code as a registered calling number;

memory means having a memory area for storing plural
registered calling numbers inputted by said input
means,

search detecting means for detecting a registered calling
number corresponding to a calling number received by
said receiving means, which may or may not include an
area code, said search detecting means comparing a
character string of a received calling number against a
character string of each registered calling number
stored in memory. wherein said comparing is per-
formed between characters in respective character
strings in a last-to-first sequential character order that
begins with respective last characters of said received
calling number and a registered calling number and
concludes with a first character of said received calling
number and a corresponding last-to-first sequential
character of said registered calling number; and

display means for displaying said corresponding regis-
tered calling number, including said area code, detected
by said search detecting means.

17. The paging device having a message display function

as set forth in claim 16, wherein:

supplemental information including at least a person’s
name can be stored in said memory means s0 as to be
paired with respective corresponding plural calling
numbers by operating said input means, and

said display means also displays a corresponding supple-
mental information when displaying the registered call-
ing number detected by said search detecting means.

18. The paging device having a message display function

as set forth in claim 16, wherein:

plural calling numbers can be registered in said memory
means so as to be classified into telephone numbers and

facsimile numbers as well as plural fixed messages for
telephone numbers or facsimile numbers by operating

said input means;

said search detecting means detects a registered calling
number corresponding to the received calling number
by searching. and determines whether the registered
calling number detected by said search detecting means
is a telephone number or facsimile number; and

said display means displays also a comesponding fixed
message when displaying the registered calling number
searched by said search detecting means.
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19. A method for displaying information associated with
a calling number from a transmission received in a paging
device having a memory, a means for inputting information
into the memory. a message display function. and a display,
comprising the steps of:

a) registering a calling number along with associated
additional information in said paging device by input-
ting said calling number along with said additional
information in a memory in said paging device, said
memory means having a memory area for storing plural
calling numbers and said additional information;

b) upon receiving a transmitted calling number, detecting
a corresponding calling number registered in said pag-
ing device by comparing a character string of a
received calling number against a character string of
each registered calling number stored in memory, said
comparing performed between characters in respective
character strings in a last-to-first sequential character
order that begins with respective last characters of said
received calling number and a registered calling num-
ber and concludes with a first character of said received
calling number and a corresponding last-to-first
sequential character of said registered calling number:;
and

displaying said corresponding registered calling number
detected in step b). including said area code.

20. A paging device having a message display function

comprising:

an RF receiver section, said receiver section receiving a
transmitted calling number;

a memory, said memory having a memory area for storing
plural registered calling numbers including associated
area code information;

a central PIOCLSESOT

a registered calling number search routine stored in said
memory and operating said central processor to detect

a stored registered calling number corresponding to a
calling number received by said receiving means, said
scarch routine comparing a character string of a
received calling number against a character string of
each registered calling number stored in memory.

wherein said comparing is performed between charac-
ters i1n respective character strings in a last-to-first

sequential character order that begins with respective
last characters of said received calling number and a

registered calling number and concludes with a first
character of said received calling number and a corre-
sponding last-to-first sequential character of said reg-
istered calling number; and

a display device, said display device displaying the reg-
istered calling number including area code detected by
said search routine.
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